Introduction
============

Following tooth loss, a considerable reduction in hard- and soft-tissue volume can be expected.[@b1-ccide-10-001],[@b2-ccide-10-001] In the anterior maxilla, tissue loss can make future implant restorations more challenging and less predictable in terms of achieving and maintaining favorable soft-tissue-emergence profiles. This is even more evident in esthetically demanding situations, like patients with a high smile line.[@b3-ccide-10-001] Many factors influence the final esthetics of a case, including the three-dimensional position of the implant,[@b4-ccide-10-001] the implant-fixture angulation,[@b5-ccide-10-001] the position of the facial bone crest and the distance from the contact point to the crest of the bone and contact point to implant platform,[@b6-ccide-10-001] and the quantity and quality of the soft-tissue envelope.[@b7-ccide-10-001] Even with careful implant planning and placement, marginal gingival recession of 0.5--1 mm has been a common finding with single-tooth implants.[@b8-ccide-10-001],[@b9-ccide-10-001] This is partly attributed to bone remodeling after implant surgery,[@b10-ccide-10-001] and occurs regardless of implant-placement protocol used.[@b11-ccide-10-001] Patients with thin gingival biotype are more frequently affected by peri-implant soft-tissue recession, which tends to progress with time.[@b6-ccide-10-001],[@b8-ccide-10-001],[@b12-ccide-10-001] Although overall patient satisfaction with anterior dental implants is high,[@b9-ccide-10-001],[@b13-ccide-10-001],[@b14-ccide-10-001] having disharmony between gingival margins and adjacent teeth decreases the patient-satisfaction rate considerably.[@b9-ccide-10-001]

Advances in materials and refined surgical techniques of soft-tissue manipulation have led to optimized soft-tissue volume before and -- to a lesser extent -- after implant placement. Many techniques in the literature have focused on papillary reconstruction, with very few addressing buccal soft-tissue margins.[@b15-ccide-10-001]--[@b17-ccide-10-001] The use of connective-tissue grafts (CTGs) has improved the esthetic outcome of dental implants, mainly due to enhancing alveolar bone contours.[@b13-ccide-10-001] In most of the literature, the recipient site is prepared by raising a buccal flap, and the CTG is then inserted underneath the buccal flap and secured with sutures. However, raising a flap can disturb the blood supply to the periosteum, and subsequently results in bone resorption.[@b18-ccide-10-001] In addition, having the flap prepared in the area negatively affects the interdental tissue and compromises future papilla height.[@b15-ccide-10-001]

The aim of this article is to present a surgical technique to improve primarily buccal soft-tissue margins and secondarily interproximal tissues around single dental implants so that the peri-implant tissues mimic those of the adjacent natural teeth utilizing tunneling-technique principles.

The dome technique
==================

TI created this technique for cases where a tooth-bound single implant or two adjacent implants are placed in the esthetic zone, especially when it becomes apparent that the future crown facial margins and the soft-tissue zenith will be unfavorably more apical to the contralateral tooth and to the ideal and desired position. The name of the technique addresses the placement of the CT, as it is layered over the implant and takes the shape of an inverted dome.

A prerequisite of the technique is to have adequate resilient soft tissue around the implant. This is achieved by using a healing abutment at the time of implant placement to shape the peri-implant tissues and create a space for the future dome CTG ([Figure 1A and B](#f1-ccide-10-001){ref-type="fig"}). After the successful integration of the implant, but not less than 6 weeks, the healing abutment is removed and replaced by a flat cover screw or closure cap ([Figure 1C and D](#f1-ccide-10-001){ref-type="fig"}). A primary circumferential incision is performed at the level of the implant head using a microsurgical blade or a 15C blade to produce a partial-thickness circumferential flap or "dome" over the implant.

The partial-thickness dissection is carried all around the implant on the buccal, palatal, and interdental areas with a thin and curved periosteal elevator, which is used as a tunneling instrument ([Figure 1E](#f1-ccide-10-001){ref-type="fig"}). Careful use of an Orban knife as an alternative is possible, but perforation of the buccal flap (which is frequently thin and fragile) must be avoided. Via the usual steps of a tunneling technique, the interproximal papillae are detached from the roots and "lifted" to allow the harvested CTG to spread under the papillae, as well as buccally and palatally ([Figure 1F](#f1-ccide-10-001){ref-type="fig"}). It is imperative to refrain from root planing the interproximal root surfaces to avoid removal of the fiber attachments and risking additional postoperative recession.

The second step in the technique involves the harvesting of an autogenous subepithelial CTG from the contralateral side of the palate ([Figure 1G](#f1-ccide-10-001){ref-type="fig"}). A long, wide graft is needed to fully cover the implant site and be placed under the papillae ([Figure 1H](#f1-ccide-10-001){ref-type="fig"}). The donor site is sutured with 4-0 Vicryl continuous sutures with or without the application of cyanoacrylate tissue adhesive.

The final step in the procedure is to position and secure the newly acquired autogenous tissue in the created dome pouch. The CTG is inserted carefully in the buccopalatal direction covering the implant ([Figure 1I](#f1-ccide-10-001){ref-type="fig"}). The graft is stabilized first along the buccal aspect by a blind suture that penetrates the overlying buccal tissue and the underlying CTG using 6-0 or 5-0 chromic gut or nylon sutures ([Figure 1J](#f1-ccide-10-001){ref-type="fig"}).

The rest of the CT is inserted into the palatal aspect and then spread laterally underneath the interdental papilla, thus creating a dome-shaped tissue. Further suturing takes place to secure the graft in place, which includes a crossover suture ([Figure 1K and L](#f1-ccide-10-001){ref-type="fig"}). Having more than two-thirds of the graft covered underneath the flap is critical to ensure survival of the part covering the implant head, which remains exposed. The graft is allowed to heal for 6--8 weeks. It is important to adjust the temporary prosthesis during this time to avoid any pressure on the graft during healing.

Uncovering the implant
----------------------

A semilunar incision is created over the palatal half of the estimated implant head ([Figure 2A](#f2-ccide-10-001){ref-type="fig"}). A tissue-biopsy punch is used to demarcate the shape of the incision by applying light pressure against the overlying tissue ([Figure 2B](#f2-ccide-10-001){ref-type="fig"}). A 15C surgical blade is used to follow the palatal half of the demarcation and to remove only the palatal tissue, thus preserving the new augmented buccal tissue ([Figure 2C](#f2-ccide-10-001){ref-type="fig"}). Small lateral incisions at the line angles will allow the surgeon to stretch the newly formed buccal tissue. This will allow slight movement of the tissue, and permits the seating of the new healing abutment. The new healing abutment is usually taller than the original one used, as a new tissue has formed. Suturing is not usually required at this phase ([Figure 2D](#f2-ccide-10-001){ref-type="fig"}).

Case report
===========

Written informed consent was provided by the patient to have the case details and images published. A 67-year-old female presented with a chief complaint of a fractured upper left central incisor. She presented with a high smile line, and esthetics were extremely important to her. The tooth was fractured at the gingival margin and deemed unrestorable ([Figure 3A and B](#f3-ccide-10-001){ref-type="fig"}). An immediate implant (Nobel Active RP 4.3×13 mm; Nobel Biocare, Gothenburg, Sweden) was placed at the time of extraction in an ideal three-dimensional position. Excellent primary stability at a torque of 40 Ncm was achieved. A Nobel RP healing abutment 5×5 mm was also placed during the healing period. After 5 months of healing, an osseointegration check was performed with a magnetic resonance-frequency device (Osstell Mentor), and the implant scored favorably, with an implant-stability quotient of 79. At this stage, it was clear that the future crown margin would be apical to that of the contralateral tooth, thus creating a gingival margin disharmony ([Figure 3C--E](#f3-ccide-10-001){ref-type="fig"}). As per the dome-technique protocol, we replaced the healing abutment with a cover screw.

The recipient bed was prepared by a partial-thickness incision and blunt dissection utilizing a curved, thin periosteal elevator ([Figure 3F](#f3-ccide-10-001){ref-type="fig"}), which extended along the facial aspect of the implant and laterally under the adjacent mesial and distal interdental papillae. CT was harvested from the palate ([Figure 3G](#f3-ccide-10-001){ref-type="fig"}), inserted under the buccal flap first, and then laid over the implant head, extending into the palatal and interdental areas of the prepared surgical bed. 5-0 chromic gut sutures were used to stabilize the graft ([Figure 3H and I](#f3-ccide-10-001){ref-type="fig"}). The patient was instructed on the use of 0.12% chlorhexidine mouthwash, and was seen periodically for professional oral-hygiene maintenance during the follow-up period. Healing was uneventful ([Figure 3J](#f3-ccide-10-001){ref-type="fig"}). After 6 weeks, the implant was exposed and a new healing abutment placed ([Figure 3K](#f3-ccide-10-001){ref-type="fig"}). The patient was referred for the restorative phase of the treatment and received a cement-retained crown. The final results were esthetically satisfying, with harmonized gingival margins on both central incisors. The tissue surrounding the implant was thick and healthy ([Figure 3L and M](#f3-ccide-10-001){ref-type="fig"}). The patient was observed up to 24 months following crown insertion, with stable results and maintenance of the marginal gingival tissue ([Figure 4](#f4-ccide-10-001){ref-type="fig"}).

Discussion
==========

The advantage of the dome CT technique is that it allows for both buccal and coronal augmentation of local soft tissue, while maximizing blood supply to the area by using tunneling-technique principles. It enhances and augments the peri-implant tissue foundation for a favorable facial and interproximal restorative emergence profile. As this technique does not involve raising an independent buccal flap, the gingival tissue of the adjacent teeth is not compromised, and thus the risk of recession and formation of black triangles on the adjacent teeth is minimized. Gonzalez et al reported the use of CTG at immediate implant placement to avoid soft-tissue-margin disharmony between the future crown and adjacent teeth.[@b17-ccide-10-001] In the dome technique, soft-tissue augmentation is delayed until successful integration of the implant is achieved. In the authors' experience, shaping the peri-implant soft tissue by the use of healing abutment during the initial healing phase has the advantage of providing a resilient soft tissue, with less potential for recession after surgical manipulation, thus increasing the predictability of coronal tissue gain.

This technique is still an additional surgical procedure that requires exposure of the implant, and additional time is needed for healing, which adds to the length of the treatment. It has certain risks, and should be performed by an experienced clinician, as perforation of the tissue during tunneling preparation can occur.

Although the use of CT has demonstrated a predictable increase of soft-tissue volume in most studies,[@b19-ccide-10-001] it has also been demonstrated that some shrinkage might occur over time and is subject to individual variation.[@b20-ccide-10-001] The long-term stability of soft tissue around an implant restoration depends largely on the presence of adequate soft-tissue volume in a vertical and buccolingual direction.[@b21-ccide-10-001] To date, there is no consensus on the soft-tissue volume required to have a stable peri-implant gingival support.[@b22-ccide-10-001] In general, most studies have demonstrated that 2 mm of buccal soft tissue is critical for an esthetic outcome.[@b7-ccide-10-001] However, none of the studies identified the critical soft-tissue volume in a three-dimensional way.[@b23-ccide-10-001],[@b24-ccide-10-001] The present case report confirms the dome technique has the potential of augmenting the buccal soft-tissue margin around a single implant in the esthetic zone, and documents a stable esthetic result for over 24 months after restoration of the dental implant. However, the technique requires longer-term data to document the maintenance of esthetic results and volumetric stability.

Conclusion
==========

Soft-tissue augmentation is frequently needed to achieve a gingival margin on single-site implants that is harmonious with the adjacent teeth. The dome technique described in this article provides the advantage of soft-tissue augmentation around single implants, with minimal disturbance to the adjacent dentition. The authors' clinical experience with this technique for the last several years has shown stable and esthetically favorable clinical results in term of vertical and horizontal soft-tissue augmentation.
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![Surgical steps of Dome technique.\
**Notes:** (**A, B**) Having a healing abutment for 6--8 weeks is a prerequisite for the dome technique. The healing abutment helps to shape the peri-implant tissue. (**C, D**) When the healing abutment is removed, a space is created for the dome connective-tissue graft. (**E**) Partial-thickness blunt dissection is carried out all around the implant on the buccal, palatal, and interdental areas with a bent periosteal elevator that is used as a tunneling instrument. (**F**) The dotted line represents the circumferential incision line, and the arrows show the extent/spread of the tunnel preparation in all directions. (**G, H**) A connective-tissue graft is harvested from the contralateral side of the palate to allow for harvesting of the largest possible graft. (**I, J**) The CTG is carried to the "dome" pouch over the implant and inserted carefully in the buccal--palatal direction. It is then stabilized first along the buccal aspect by "blind" suture that penetrates the overlying buccal tissue and the underlying CTG. (**K, L**) The rest of the connective tissue is passed over the implant head and inserted into the palatal aspect and then "spread" laterally underneath the interdental papilla and sutured in place.\
**Abbreviation:** CTG, connective-tissue graft.](ccide-10-001Fig1){#f1-ccide-10-001}

![Uncovering the implant after healing of the dome connective tissue.\
**Notes:** (**A**) A semilunar incision is created over the estimated implant site. (**B**) A punch-biopsy instrument is used to demarcate the initial incision. (**C**) Only the palatal half of the tissue is removed. This will allow access to the implant and the cover screw, which must be replaced by a healing abutment. (**D**) A healing abutment of sufficient length and width is chosen to support the newly formed tissue.](ccide-10-001Fig2){#f2-ccide-10-001}

![Case report.\
**Notes:** (**A**) Initial presentation. Tooth 21 was fractured subgingivally, and tissue was inflamed and cyanotic. (**B**) Periapical radiography showing the remaining short root and level of interproximal bone. (**C**) Presentation at osseointegration check. Peri-implant tissue is healthy, but located at an apical level when compared to the adjacent tooth. (**D**) Periapical radiography of the implant replacing tooth 21. (**E**) Occlusal view of the healing abutment. (**F**) Tunnel preparation extending apically using curved elevator. (**G**) Connective-tissue graft harvested from the contralateral side of the palate. Wide, thick tissue is needed. (**H, I**) The CTG is inserted into the dome first buccally then palatally and stabilized by 6-0 sutures. At least two-thirds of the graft has to be covered to allow the survival of the uncovered part. (**J**) Healing of the area at 2 weeks. (**K**) Amount of vertical tissue augmentation achieved at the uncovering of the implant at 6 weeks. (**L**) Final cement-retained crown. Adequate esthetic results were achieved with harmonious gingival margin between the implant and the adjacent teeth. (**M**) Occlusal view showing amount of augmented tissue on the buccal aspect.\
**Abbreviation:** CTG, connective-tissue graft.](ccide-10-001Fig3){#f3-ccide-10-001}

![24-Month follow-up.\
**Notes:** (**A**) Stable esthetic results were achieved with the gingival margins on both central incisors at equal levels. (**B**) Buccal soft-tissue augmentation is maintained. (**C**) Patient smile. (**D**) Periapical radiography of the implant replacing tooth 21 with stable bone level.](ccide-10-001Fig4){#f4-ccide-10-001}
